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Minnesota Fruit 
Zones 
The state is divided into five 
fruit zones, the most favorable 
being Zone No. 1. In general, 
recommendations for Zone 2 ap-
ply also to Zone 2a, which in-
cludes only the narrow strip of 
land bordering on lakes Big 
Stone and Traverse and lying 
between the lake shore and the 
top of the nearby bluffs. 
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The Home Fruit Planting 
LEON C. SNYDER 
Growing fruit in the garden and home orchard can become 
an interesting hobby as well as a profitable venture. By proper 
planning we can enjoy luscious vine- and tree-ripened fruits 
throughout the entire year. Strawberries, one of the first fruits 
to ripen, are soon followed by currants, raspberries, cherries, 
cherry plums, plums, pears, and apples. 
Fruits, in addition to being good to eat, are good for us. They 
are classed among the protective foods around which our meals 
should be planned. In addition to furnishing bulk, they contain 
many body-building minerals and vitamins essential to health. 
Success or failure in growing fruits will depend on four 
things: the selection of the planting site; the choice of varieties 
adapted to your locality; pest control; and cultural care. Since 
good fruit can be grown in every county in Minnesota, there is 
no reason why every farm family or city family with sufficient 
ground should not grow its own supply of fruits for fresh use 
as well as for freezing and canning. It is the purpose of this 
bulletin to present information on the cultural requirements 
of each of the commonly grown fruits. 
Selecting the Site 
Selecting the proper site for the fruit 
planting is of utmost importance in 
many parts of Minnesota. The soil 
should be fertile and well drained for 
most fruits. Air drainage is also very 
important since protection against late 
spring frosts may mean the difference 
between a good crop and no crop. For 
small fruits and those tree fruits that 
require cultivation, such as plums and 
cherry plums, the site should be com-
paratively level. If on a slope, the rows 
should be planted on the contour to avoid 
erosion. For apples and pears, a north 
or east slope is best in southern Min-
nesota, while in the northern part of 
the state a south slope may aid in 
hardening .the trees for winter and in 
coloring the fruits. Grapes demand a 
south exposure to aid in ripening the 
fruit. 
Nearness to the house should also be 
considered. Small fruits such as straw-
berries and raspbenies may be planted 
at one end of the vegetable garden. 
If a natural windbreak is not present, 
one must be provided on the north and 
west sides of the orchard. This can best 
be accomplished by locating the orchard 
site within the farm shelterbelt. It is 
also important to avoid planting fruit 
trees too close to windbreak trees be-
cause of root competition and shading. 
A safe distance is 50 feet from the inner 
row of shelterbelt trees to the fruit 
trees. Small fruits will need a wind· 
break to the south in those sections 
of the state subject to hot summer 
winds. 
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FIG. 1. Suggested home fruit planting for family of five 
In northern Minnesota plant fewer winter apples and more summer and fall apples. 
Provision should be made tor rotating strawberry beds. Plant Block No. 1 the first year, Block 
No. 2 the second, and Block No. 3 the third. Abandon Block No. I after the second harvest (which will 
come in the third year) and prepare that ground for replanting in the fourth year. Block No. 2 will 
then be made ready lor planting in the filth year, etc. · 
The Planting Plan 
Since the fruit planting represents a 
considerable expenditure in time and 
money, it should follow a carefully con-
sidered plan. Thought should be given 
to spacing, number of plants, selection 
of varieties, and arrangement. 
With the aid of the accompanying 
charts on spacing, suggested varieties, 
and planting plan, you should be able 
to draw up a plan that will meet your 
own conditions and requirements. Re-
member that a small planting well 
cared for will give more fruit than a 
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Table I. Planting Distances, Time Interval from Planting to Fruiting, 
Approximate Yields, and Ripening Dates 
Fruit 
Small fruits 
Currants ..................................... . 
Gooseberries ......................... . 
Grapes ........................................... . 
Raspberries ............................ . 
Strawberries 
Tree fruits 
Apples 
Crabapples ............................... . 
Cherries (Korean) ............. . 
Cherries (Nanking) .......... . 
Cherry plums ........................ .. 
Plums .............................................. . 
Pears .......................................... .. 
Distance 
Distance between 
between plants 
rows in row 
Feet 
8 5 
8 5 
8 8 
6 21/2 
(hedgerow) 
4 (hill) 
3-4 11/2-2 
30 30 
30 30 
8 4 
8 6 
15 15 
20 20 
30 30 
Time from 
planting to 
fruiting 
Years 
3 
3 
3 
Jl/.i 
1/4-11/.i 
6-10 
6-10 
2-3 
2-3 
3-4 
5-6 
6-10 
Approxi- Plants Ripening 
mate ~ield needed for period per pant family of 5 
2-3 qts. 6 July 
2-3 qts. 6 July 
4-6 qts. 15 Sept.-Oct. 
1 qt. 50 July-Aug. 
1/2 qt. 100 June-Oct. 
5-10 bu. 8-10 Aug.-Oct. 
5-10 bu. 3 Aug.-Oct. 
1 qt. 6 August 
1 qt. 6 July 
1-2 bu. 5 Aug.-Sept. 
1-2 bu. 5 Aug.-Sept. 
1-2 bu. 3 Sept.-Oct. 
Table 2. Suggested Varieties• 
Fruits 
Currants 
Gooseberries 
Grapes 
Raspberries 
Strawberries 
June-bearing 
Ever bearing 
Apples 
Summer 
Fall 
Winter 
Crabapples 
Cherries (Korean) 
Cherries (Nanking) 
Cherry plums 
Plums 
Pears 
For Southern Minnesota (fruit zones 1, 2, and 3) 
Cascade and Red Lake 
Como and Pixwell 
Red Amber, Bluebell, Blue Jay 
(imperfect flowers), Moonbeam, 
Beta, and Concord 
Chief. Latham, Sodus (purple) 
Premier, Dunlap, and Arrowhead 
Evermore, Gem, and Wayzata 
Erickson, Mantel, and Minnesota 
No. 714 
Red Duchess, Beacon, Wealthy, 
and Minjon 
Victory, Haralson, Prairie Spy, 
and Fireside 
Dolgo, Whitney, and Chestnut 
Minnesota No. 20, 23, 57, and 60 
Minnesota No. 41, 63, and 64 
Opata, Sapa, Compass (polli-
nizer), and Nicollet (pollinizer) 
Underwood, Redcoat, Kaga (pol-
linizer), Superior, Elliot, Ember 
Bantam, Parker, and Mendel 
For Northern Minnesota (fruit zones 4 and 5) 
Cascade, Red Lake, and Viking·! 
Como and Pixwellt 
Beta, Minn. No. 78 (imperfect 
flowers). Red Amber, Bluebell. 
Blue Jay (imperfect flowers), 
and Moonbeam 
Chief, Latham, Ruddy (purple) 
Premier, Dunlap, and Arrowhead 
Evermore, Gem, and Wayzata 
Erickson, Mantel, Minnesota No. 
714, and Anoka 
Red Duchess, Beacon, Hibernal, 
and Minjon 
Haralson and Victory 
Dolgo, Trail, Red River, Whitney, 
and Chestnut 
Minnesota No. 20, 23, 57, and 60 
Minnesota No. 41, 63, and 64 
Opata, Sapa, Compass (polli-
nizerl. and Nicollet (pollinizer) 
LaCrescent, Underwood, Redcoat, 
Kaga (pollinizer), Waneta, Elliot 
Bantam, Patten No. 5, and Min-
nesota No. 4 
• See Extension Bulletin 224, "Fruit Varieties for Minnesota," for complete list and descriptions. 
t In while pine blister rust areas a permit must be obtained from the State Conservation De-
partment before planting currants and gooseberries. · 
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large, neglected planting that is not 
properly sprayed. Allow ample space 
for tree fruits to develop without crowd-
ing. This will result in low, bushy trees 
that are easy to spray and harvest. 
Care before Planting 
Fall or early winter is the best time to 
plan your fruit planting and place your 
order for nursery stock. Be certain to 
order only those varieties known to be 
adapted to your area. It is best to pur-
chase plants from the closest reputable 
nurseryman. This will reduce shipping 
costs and insure getting the stock in the 
best possible condition. It is generally 
best to order from a northern nursery, 
rather than one too far south or east, 
since Minnesota nurserymen are most 
apt to have adapted varieties grafted 
upon hardy rootstocks. This is most im-
portant, since a tree can be no hardier 
than its root system. 
The size of the nursery stock is less 
important than the condition of the 
Apples and Pears 
Planting. The soil for the apple and 
pear orchard should be thoroughly pre-
pared the season before planting if the 
ground is sufficiently level to prevent 
erosion. On a steep slope, it will be best 
to start the trees in an established sod. 
In such case the ground in a three-foot 
circle where the tree is to be planted 
should be spaded and worked the pre-
vious fall. 
Plant the trees as early in the spring 
as the ground can be worked. Make the 
holes large enough to accommodate the 
root system without bending the roots 
and deep enough so the newly planted 
tree is about an inch deeper than it was 
in the nursery. In making the hole, 
place the topsoil in a separate pile from 
the subsoil. Prune any broken or _long, 
trees. The plants should be vigorous 
and healthy with well-developed root 
systems. In general a two- or three-
year-old tree that is well branched will 
bear fruit a little earlier than a one-
year-old whip. In northern and western 
Minnesota, where a low-headed, bush-
type tree may be desired, a smaller 
tree that can be cut back severely when 
planted will give the best results. 
Early spring is the best time to plant 
most fruits. Place your order early to 
be certain of getting the varieties de-
sired. When the nursery stock arrives, 
it should be unwrapped and carefully 
examined. If the roots have dried, 
plunge them in water for several hours. 
Plant immediately, or, if the weather 
is such that planting cannot be done 
satisfactorily, heel the plants in on the 
north side of a building or other cool, 
shady spot. Nursery stock, carefully 
heeled in, can be held for a week or 
longer if necessary before planting. Be 
careful to keep the roots moist and cov-
ered at all times. 
straggly roots and place the tree in 
position with the first strong, wide-
angled branch toward the southwest. 
Work the topsoil around the roots and 
tramp to compact the soil and remove 
air pockets. Finish filling the hole, using 
FIG. 2. Nursery stock should be heeled in if 
it cannot be planted immediately 
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FIG. 3. Young fruit trees should be pruned 
when planted 
the subsoil on top. Leave the surface 
two or three inches loose and a shallow 
depression around the tree to catch and 
hold water. Prune the young tree care-
fully, selecting strong, wide-angled 
branches to form the framework. See 
figure 3. These "scaffold" branches 
should be spaced at least six inches 
apart up and down the trunk. 
In planting apples and pears be cer-
tain to allow ample room for the trees 
to develop without crowding. In south-
ern Minnesota a minimum spacing of 
30 feet is needed between the trees, 
while in northern Minnesota, where 
growth is slower, a minimum spacing of 
25 feet might be sufficient. Close plant-
ing will result in upright trees that are 
difficult to spray and harvest. 
Soil Management. On level or nearly 
level ground, clean cultivation is ad-
vised for the first four or five years. To 
use the ground to best advantage, 
garden crops may be grown between 
the trees during this period without in-
juring the trees. As the trees approach 
bearing age, it will generally be best 
to establish a grass sod. Bluegrass makes 
a good ground cover for the mature 
orchard. In drier parts of the state it 
may be advisable to continue cultiva-
tion even in the mature orchard if the 
new growth at the tips of the branches 
is less than six inches. On the other 
hand, in the moister sections it may be 
advisable to establish the sod earlier 
if the terminal growth is too rapid, since 
rapid, succulent growth is more subject 
to winter injury and fire blight. 
On steep slopes, apples and pears can 
be successfully planted in sod provided 
an area around the base of the tree is 
kept worked and fertilizers are added 
as needed. 
The grass in the orchard should be 
mowed two or three times each season 
and the clippings allowed to remain on 
the ground. An additional mulch of 
straw or strawy-manure should be used 
under the trees. Start about a foot from 
the trunk and spread the mulch ma-
terials out to beyond the tips of the 
branches. The mulch should be about 
six inches deep or deep enough to 
smother weeds. This mulch will need 
to be replenished each fall. If the grass 
is tall when cut, it can be raked up and 
used for mulching under the trees. This 
mulch will aid in moisture penetration 
and weed control and as it decomposes 
will add to the mineral content of the 
soil. Since the mulch may increase the 
fire hazard in dry periods, special care 
should be taken to prevent fires. 
Commercial fertilizers should be used 
as needed. If the growth is satisfactory 
and the leaves appear vigorous and dark 
green, it will not be advantageous to 
use fertilizers. On the other hand, if 
growth is slow and the leaves small 
and light green, fertilizers will prove 
beneficial. 
A high nitrogen fertilizer will gen-
erally prove best for most soils. Some 
successful orchardists use only ammo-
nium sulfate or ammonium nitrate. 
Others feel that a complete fertilizer 
such as a 10-8-6 is better. 
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Some apply the fertilizer in a broad 
ring starting about two feet out from 
the trunk and extending out beyond the 
tips of the branches. Others use a fer-
tilizer spreader and cover the ground 
uniformly between the trees. In the 
latter case, a heavy grass growth is en-
couraged over the entire area and suf-
ficient mulching material can thus be 
grown in the orchard. 
The rate of application will vary with 
the size of the trees and the method of 
application. Ammonium sulfate or am-
monium nitrate should be applied at 
the rate of about one-half pound for 
each inch in diameter of the trunk. A 
young tree two or three years old would 
require about a half pound while a ma-
ture tree might take four to six pounds. 
If a complete fertilizer, such as a 10-8-6 
fertilizer, is used, the rate should be 
doubled. In case the entire area between 
the trees is fertilized, apply about 300 
pounds of ammonium sulfate or ammo-
nium nitrate per acre or about 600 
pounds of the complete 10-8-6 fertilizer. 
The best time to apply fertilizer is 
early in the spring just as growth is 
starting. Late applications may encour-
age late growth with resulting winter 
injury. 
Preventing Winter Injury. Selecting 
hardy varieties of trees will reduce 
losses by winterkilling. If less hardy 
varieties, such as the Jonathan and De-
licious, are grown in southeastern Min-
nesota they should be top-worked on a 
hardy tree such as Hibernal or Virginia 
crab. Proper cultural practices that will 
encourage vigorous growth early in the 
season and the use of fall cover crops 
to aid in ripening the wood in the fall 
will also reduce winterkilling. 
Sunscald is another type of injury 
which normally occurs in late winter 
on the southwest side of the main trunk 
and larger branches of small trees. The 
bark, being brown or gray in color, 
absorbs the sun's rays in midafternoon 
and often warms up to as high as 20• F . 
above the surrounding air temperature. 
If warm days are followed by cold 
nights, the activated bark tissues, hav-
ing lost their resistance to cold, are 
killed. The bark then dries and splits 
and wood-rotting fungi enter. This may 
seriously weaken or even kill the tree. 
To protect the tree from sunscald it 
will be necessary to shade the south-
west sides of the main trunk and larger 
branches. This can be done by tying 
narrow boards to the branches and main 
trunk or by wrapping the stem with 
strips of burlap or heavy paper. An-
other method that seems to have merit 
is to hang evergreen branches on the 
southwest side of the main branches 
and trunk. Painting the trunk with 
whitewash may lower the temperature 
by reflecting rather than absorbing the 
light and thus reduce sunscald. 
Controlling Rabbits and Mice. Many 
young trees are lost each year because 
of girdling by rabbits and mice. The 
most practical means of protecting 
young trees from this damage is to en-
close the base of the trunk with a cyl-
FIG. 4. Use a wire guard to prevent rabbit 
and mouse injury 
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indcr of hardware cloth. This cylinder 
should be at least six or eight inches 
in diameter and extend from about an 
inch below the soil level to the first 
branch. This guard will prove very suc· 
cessful in preventing mouse damage 
and in reducing rabbit damage. How-
ever, when the snow is deep, rabbits 
will eat the tips of the branches. Every 
means of reducing the rabbit population 
should be employed, including trapping 
and shooting. Leaving pruned branches 
lying on the ground will also reduce 
damage to the living trees since rab-
bits will chew the bark from these 
branches and leave the trees alone. 
Many chemical sprays and paints 
have been recommended as rodent re-
pellents, but none of them have proved 
especially successful. Perhaps the best is 
a "bordeaux soap" paint that is applied 
in late fall to the trunk and main 
branches. 
Some orchardists have found that by 
putting cinders around the base of the 
trunk to a depth of about six inches 
they could greatly reduce losses due to 
mouse injury. Baiting the mice with 
poison grain is also effective in re-
ducing the mouse population. 
Livestock Injury. Too often we see 
the farm orchard being used as a pas-
ture for farm livestock. There is no 
surer way of ruining the orchard. In 
addition to damaging the trees by 
browsing and rubbing, livestock pack 
the soil and eat the vegetation needed 
to mulch the soil. Even chickens can do 
a great deal of damage by scratching 
up the grass and exposing the soil to 
drying. 
Pruning. The pruning which the 
young apple or pear tree receives is 
very important in shaping the tree 
and giving it a strong framework. The 
pruning at planting time consists simply 
in removing all side branches except 
those selected for the permanent frame-
work of the tree, and heading back 
these selected branches. Some pruning 
will be needed the second and third 
springs to remove narrow crotches and 
to select additional scaffold branches. 
The ideal tree is one with a central 
leader and six to eight well-spaced scaf-
fold branches. These scaffold branches 
should come from the main trunk at 
a wide angle and should be uniformly 
spaced around the trunk. If any of the 
side branches grow upward and over-
take the leader, they should be headed 
back so that the tree will have only one 
leader. 
All cuts should be made with a sharp 
knife or pruning shears and should be 
as close to the main stem as possible 
to insure rapid healing. When it be-
comes necessary to cut a branch back 
from the tip, always make a smooth 
cut just beyond a side branch or lateral 
bud. Remember that pruning is a dwarf-
ing process and that continued heavy 
pruning of a young tree will lengthen 
FIG. 5. In pruning young trees, leave strong, 
wide crotches such as No. 1 and elimi-
nate narrow-angled crotches 
such as No. 2 
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FIG. 6. In pruning a bearing fruit tree, remove 
branches too close to the trunk. weak 
shoots crowding bearing branches. 
and branches in crotches of 
· other branches 
the time before the tree comes into 
bearing. 
As the tree approaches maturity, a 
light pruning each year will prove bene-
ficial. Remove any dead or diseased 
branches such as those showing fire 
blight cankers. Make the cuts as close 
to the main st m as possible and if the 
branch is large first undercut to prevent 
tearing the bark wh n the branch falls. 
Large scars, two or more inches in 
diameter, should be painted with orange 
shellac, grafting wax, or some sp cial 
tr e paint. Remove all water sprouts 
(fast-growing, upright branches) and 
branches that cross and rub. Small 
branches near the center of the tree 
that have ceased to grow more than a 
few inches in length each year should 
be removed since they produce only 
small, poorly colored fruits. Little prun-
ing should be necessary in the top and 
sid s of the tree. It is best to prune a 
little each year rather than to give the 
tree a severe pruning at infrequ nt in-
tervals. Severe pruning upsets the bal-
ance of the tree and often results in the 
production of an abnormal number of 
water sprouts, which may increase the 
danger of fire blight. 
The best time to prune your fruit 
trees is early in the spring before growth 
starts. Heavy pruning should be com-
pleted by mid-April. Water sprouts and 
weak branches can be removed during 
the summer months if time allows. 
Thinning. Many varieties are said to 
be "alternate bearing." This means that 
they set a heavy crop one year and then 
lay off production the next. Since fruit 
bud formation depends on a reserve of 
food in the plant, thinning of the fruit 
will tend to encourage fruit bud forma-
tion in the "on" year and thus reduce 
this alternate-bearing tendency. Thin-
ning will also result in larger and bet-
ter-colored fruits. Thinning is done after 
the June drop or about July 1. Where 
fruits are clustered, remove all but 
one fruit in each cluster. Space the 
fruits from five to eight inches apart, 
removing the small insect- and disease-
injured fruits first. Fruits can be spaced 
closer together on the outside and top 
of the tree than in the center, since the 
branches are more vigorous where they 
r ceiv full sunlight. Thinning actually 
takes very little time and the improved 
yi lds and quality will more than repay 
the expense. 
FIG. 7. The Bantam pear- a very hardy variety 
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Harvesting and Storing. Apples and 
pears are very perishable and should 
be handled with extreme care. Summer 
apples may be harvested before they 
reach full maturity if they are to be 
us d for pies and sauce. Generally these 
are picked as they are needed for use. 
Fall and winter apples and pears should 
be harvested when they r ach the 
proper stage of maturity. This will be 
when they separate readily from the 
fruit spurs and before they drop. It 
may be advisable to pick over the tr e 
sev ral times to get all of the fruits at 
the right stage of maturity. Grasp the 
fruit and lift up to "unhinge" the fruit 
stem from the spur. Handle the fruits 
carefully to avoid bruising and stem 
punctures. 
Store apples at a constant low tem-
P rature and in a room with a high 
moisture content to prevent shriveling. 
Storing the fruit in crocks or barrels 
will help to reduce shriveling. The best 
temperature for storage is betw en 35° 
and 40° F. At higher temperatures the 
fruits will keep for shorter periods. 
Pears should be picked a little on the 
gr en side and allowed to ripen in a 
cool basement. Such pears will be 
juici r and have fewer gritty stone 
cells than tr e-ripen d fruits. Pears 
will not keep for long periods and 
should be eaten or canned when ready. 
Insects and Diseases. Apples and 
pears suffer from about the sam in-
sect and dis ase pests. To grow clean 
fruit requires a careful program of 
sanitation and spraying. Since many of 
the insects and diseases ov rwinter on 
dead twigs and fallen 1 aves and fruits, 
a thorough fall cleanup will greatly 
reduce infection the next year. Th fol-
lowing are the important insects and 
diseases: 
CODLING MOTH is the familiar ap-
ple worm which can be recognized by 
the brown excrement forced out of the 
tunnels. Affected fruits generally break 
down in storage and should be used at 
once. Picking and destroying wormy 
apples accompani d by a thorough spray 
program will control this pest. 
APPLE MAGGOT, also known as the 
"railroad worm," is one of the most 
troublesome and destructive pests of 
apples. Injury is caused by the mag-
gots which tunnel through the flesh 
and ev ntually destroy the fruit com-
pl tely. In the early stages of injury 
it is n cessary to cut the apple open to 
see the tunnels but in later stages the 
brown tunnels can be seen through the 
fl sh. The insects continue their destruc-
tion of the fruits after the fruits have 
been harvested and in storag . What 
may have appeared to be a normal fruit 
wh n picked may break down com-
pletely in a few we ks. The maggot 
fli s lay their eggs during late July so 
it is n cessary to keep th fruits cov-
ered with an ars nical spray during the 
gg-laying period. Destruction of in· 
fected fruits is essential for good con-
trol. 
PLUM CURCULIO, which is de-
scribed fully on page 14 in the section 
on stone fruits, causes considerable 
damage to apple fruits. However, there 
is also an apple curculio, a dark-brown 
snout beetle which feeds and lays its 
eggs on th young fruits. The resulting 
pits are shallow, funnel-shaped depres-
sions quite unlike th damage caused 
FIG. 8. Apple maggot injury 
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FIG. 9. Curculio on apple 
by the plum curculio. Most of the in-
fested fruits drop during June. The 
fallen apples should be destroyed. 
SCALE INSECTS are small sucking 
insects that develop under a hard, pro-
tective scale that clings tightly to the 
twig. When these insects are numerous, 
they may completely coat the surface 
of the twigs on old, neglected apple 
trees. By sucking the juice from the 
twigs and branches, they weaken 
growth so that affected branches usu-
ally die. A dormant lime-sulfur spray 
or a dormant D.N. (dinitro) oil spray 
are the controls recommended. 
CANKER WORMS often work on un-
sprayed trees and skeletonize the 
leaves. They also feed on the blos-
soms and young fruits. Tent caterpil-
lars and webworms cause similar in-
jury during the summer months. The 
arsenical sprays offer a satisfactory con-
trol. 
APPLE SCAB is one of the most seri-
ous diseases on apples in Minnesota. 
Scab is caused by a fungus which pro-
duces dark-green, velvety spots on the 
leaves and fruits, usually seen first soon 
after the petals fall. At picking time 
such scabby apples will be deformed 
and cracked. This disease is most seri-
ous in a wet season. A thorough spray 
program is necessary for control. See 
the spray program for apples. 
FIRE BLIGHT is a bacterial disease 
that appears during the spring and 
early summer months. Affected flower 
clusters and blighted twigs turn black 
and the affected leaves remain attached 
to the twigs all summer. The bacteria 
overwinters in cankers which develop 
on infected branches. Since fire blight 
is most serious on vigorous, succulent 
growth, brought about by late fall 
growth and the use of high nitrogen 
fertilizers, the control is aimed at 
adopting a cultural system that reduces 
fall growth. Sod culture reduces fire 
blight since the trees harden off better 
for winter. Prune out all diseased 
branches and cankers and disinfect 
cut surfaces with orange shellac. 
A spray schedule for controlling these 
insects and diseases is included at the 
end of this bulletin. 
Stone Fruits 
Of the stone fruits, only the plums, 
cherry plums, and certain of the bush 
cherries are adapted to Minnesota con-
ditions. Peaches and apricots are some-
times tried, but attempts to grow them 
generally end in failure. The peach 
trees may survive for a few years but 
their flower buds are generally killed 
since they can survive temperatures 
only as low as about -1a• F. Apricots 
of Manchurian origin appear to be per-
fectly hardy but they bloom so early 
that late frosts often kill the blossoms 
or young fruits. 
The plums are of two general groups, 
the so-called hybrid plums and the 
European-type plums. The hybrid 
plums are generally hardy, having been 
derived by crossing the native plums 
with high-quality, tender varieties. 
Some of the plums in this group are 
merely selections of our wild plum. The 
European plums belong to the species 
Prunus domestica and were formerly 
considered too tender for Minnesota 
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winters. Recent tests have revealed that 
a few varieties such as the Mount 
Royal, Dietz, Russian Green Gage, and 
Krikon may be hardy in southern Min-
nesota and favored sites farther north. 
The cherry plums owe their hardi-
ness to the native sand cherry, which 
has been crossed with a number of 
plum varieties to produce the cherry 
plum group. For the most part these 
cherry plums develop into a large bush 
with fruits intermediate in size between 
the sand cherry and plum. 
The bush cherries are of two types, 
the Nanking cherries and the Korean 
bush cherries. The Nanking cherry can 
be grown in the form of a very small 
tree or, more commonly, as a shrub 
about six to eight feet tall. The leaves 
are hairy and the fruits rather small 
but densely clustered along the stems. 
The fruits are good to eat fresh and for 
jelly. They also make good sauce and 
pies. The Korean cherry is a small bush 
about four feet tall. It produces large 
fruits which resemble ;sour cherries and 
can be used for cherry pies and sauce. 
It is fairly hardy and can be grown in 
most parts of the state. 
True sour cherries and sweet cherries 
are not recommended for Minnesota. 
Some of the sour cherry trees may live 
for a few years but they are usually 
short-lived and seldom produce fruit. 
Planting ami Soil Management. The 
method of planting the stone fruits is 
the same as described for apples and 
pears. The stone fruits should be 
planted in a block separate from the 
apples and pears and preferably on 
level ground, since they should be cul-
tivated throughout their lives. The 
recommended spacing distance is 20 
feet between plums, 15 feet between 
cherry plums, and 6 to 8 feet between 
bush cherries. 
Stone fruits grown in sod are more 
subject to leaf diseases and early de-
foliation than if grown under clean cul-
tivation. For this reason cultivation is 
generally practiced in the plum and 
cherry orchard. If the stone fruits are 
placed next to the small fruits, they can 
be cultivated along with the raspberries 
and strawberries. If it is necessary to 
plant these fruits on a steep slope where 
cultivation would not be practical, the 
soil underneath the trees and out be-
yond the spread of the branches should 
be heavily mulched with straw, strawy-
manure, or marsh hay. 
Fertilizers should be used as needed, 
following the same recommendations as 
described under apples. 
Pruning. The plums are pruned in a 
manner similar to that recommended 
for apples and pears. Since the trees are 
smaller, the scaffold branches selected 
may be closer together. All narrow 
crotches should be eliminated and dead 
and diseased branches removed. 
Cherry plums normally grow in the 
form of a large bush with numerous 
stems from the ground. The young stems 
that are two to four years old are most 
productive. To keep a new supply of 
these young stems coming on, it will be 
necessary each spring to cut out the old 
stems that are no longer productive. 
These should be cut back as near to 
the ground as possible. 
The bush cherries will need very lit-
tle pruning except to cut out any dead 
or diseased wood. If the Nanking cherry 
is to be grown as a tree it will need to 
be trained for the first few years. If you 
desire a bush form, merely cut the tree 
back severely when it is planted. 
Pollination. Stone fruit plantings re-
quire several varieties to insure cross-
pollination since most of the hybrids 
are self-sterile. Since certain varieties 
are better pollinizers than others, these 
should be included in the planting. For 
the hybrid plums, the Kaga and Sur-
prise are recommended. For the cherry 
plums, plant the Compass or Nicollet. 
The European plums are self-fertile 
and do not require a pollinizer. For the 
Nanking and Korean cherries it is ad-
visable to plant several selections to 
insure cross-pollination. 
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Winter Protection. The stone fruits 
are less subject to sunscald than apples 
and generally are not protected. To re-
duce winter damage, plant only varie-
ties recommended for your area and 
adopt cultural practices that harden the 
trees off in the fall. In some soils and 
in a wet fall a cover crop of oats planted 
early in September would have the de-
sired effect of hardening the trees for 
winter and furnishing needed organic 
matter. 
Mice and rabbits often cause heavy 
losses to the plum and cherry trees. 
Protect them in the same manner as 
described for apples. 
Insects and Diseases. Stone fruits are 
affected by several very serious insect 
and disease troubles. The following are 
the most important: 
PLUM CURCULIO is one of the snout 
beetles, averaging about one fifth of an 
inch in length. The adult beetles feed 
on the expanding leaves and flowers 
but turn to the young fruits as soon 
as they form. Round feeding punctures 
on the newly formed fruits may be seen 
on plums soon after the shucks have 
been shed. Egg laying starts when the 
fruits are about one-fourth inch in di-
ameter and is largely completed by the 
time the fruits are one-half inch in di-
ameter. Egg-laying injury can be dis-
tinguished from feeding injuries by the 
crescent-shaped cuts made by the fe-
males around the area where the eggs 
are laid. Affected fruits either drop pre-
maturely or remain on the tree and be-
come distorted and covered with scars. 
Although a thorough sanitation pro-
gram will aid in the control of this in-
sect, a complete spray program will be 
necessary to get clean fruit. 
PLUM GOUGER is a smooth snout 
beetle slightly larger than the plum 
curculio. Eggs are laid in tiny punctures 
in the skin of young fruits, and when 
the grubs hatch they bore directly to 
the pit where development and pupa-
tion takes place. The adults upon emerg-
ing cause the principal damage when 
they bore their way to the outside. 
Their exit is marked by round holes 
about one-eighth inch in diameter which 
appear first as the fruit is beginning to 
ripen. Tree jarring every four or five 
days from full bloom until the plums 
are about one-fourth inch in diameter 
is the most successful means of control. 
Use a well-padded mallet early in the 
morning while it is still cool and before 
the beetles become active. Catch the 
beetles on a canvas or sheet and de-
stroy. 
LEAF SPOT diseases are quite com-
mon on stone fruits. These result in the 
spotting of the leaves and premature 
defoliation. Clean cultivation, by de-
stroying some of the infected leaves and 
increasing the vigor of the trees, may 
reduce the severity of leaf spot dis-
eases. Varieties also differ in their re-
sistance to leaf spot diseases. 
BROWN ROT is very common on 
cherries and plums, attacking the flow-
ers, foliage, twigs, and leaves. The dis-
ease makes its appearance at blossom-
ing time, and infected blossoms give the 
appearance of having been frosted. 
Warm, damp weather favors this phase 
of the disease, while dry weather checks 
FIG. 10. Brown rot on plum 
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it. If weather favors the spread of the 
disease, blossom blight may be followed 
by a similar blighting of the twigs and 
leaves, resembling fire blight on apples 
and pears. 
This disease is best known on the 
fruits. A brown spot forms where the 
organism enters the fruit. These spots 
enlarge until the whole fruit is dis-
colored. Such fruits are soft and watery 
and later become covered with brown 
tufts of fungus growth. Fruits are most 
susceptible as they start to ripen and 
fruits affected by plum curculio or 
Strawberries 
To grow really fine strawberries, one 
must pay very careful attention to every 
detail of their culture. Perhaps the most 
common mistake is the failure to space 
properly the runner plants that develop. 
As a result a strawberry "patch" de-
velops with closely crowded plants that 
compete for moisture and minerals and 
produce small, misshapen berries. 
Preparing the Soil.· Strawberries can 
be grown on almost any soil type if it is 
properly prepared. A rich sandy loam 
is best, but even a clay or sandy soil 
will produce good strawberries if suf-
ficient organic matter is worked into 
it before planting. 
Although strawberries require an 
abundance of moisture at fruiting time, 
they should never be planted in poorly 
drained soil. If at all possible, the plant-
ing should be located where it can be 
watered if a dry spell should come dur-
ing the harvesting period .. 
The strawberry bed will generally be 
at one edge of the vegetable garden or 
may be planted between young fruit 
trees. The soil should be in a cultivated 
crop the year previous to planting to 
avoid a severe infestation of white 
grubs, since these insects lay their eggs 
in weedy or grassy places. This will also 
reduce the competition from weeds. A 
gouger are most apt to be infected. The 
disease may spread after the fruits are 
harvested and losses in transit and stor-
age may be heavy. 
Since the disease overwinters on 
mummies (diseased fruits which dry 
and either fall to the ground or cling to 
the tree) and in cankers formed on dis-
eased twigs and branches, the destruc-
tion of these mummies and removal of 
infected branches will aid in the con-
trol of this disease. Follow the spray 
schedule recommended at the end of 
this bulletin. 
liberal application of perhaps 20 tons 
to the acre of well-rotted manure 
should be plowed or spaded under and 
the ground thoroughly worked before 
planting. On a small area this would be 
about a bushel for 50 square feet. This 
manure not only will improve the physi-
cal texture of the soil, but also will in-
crease its water-holding capacity and 
improve its fertility. 
Planting. Strawberries should be 
planted as early in the spring as the 
ground can be worked. Obtain your 
plants from a local nursery if possible 
since plants that are shipped in from a 
long distance seldom arrive in the best 
condition for planting. 
If you have a good variety and are 
merely enlarging your planting, it is 
entirely satisfactory to transplant 
healthy young strawberry plants from 
your old bed. 
The proper spacing will depend on 
whether you plan to grow your plants 
under the hill or matted row system. 
Most of the June-bearing varieties are 
grown in the matted row, while ever-
bearing varieties are often grown in 
hills with the runners removed as they 
form. The rows should be at least four 
feet apart to allow for horse cultivation. 
In the matted row, the plants should be 
set from 18 to 24 inches apart, while in 
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FIG. 11. Strawberries should be planted at 
the proper depth 
the hill system they should be spaced 
from 12 to 15 inches apart. Often when 
the hill system is used, three rows are 
spaced about 12 inches apart with a 
picking aisle at least two feet wide be-
tween these multiple rows. 
The depth at which the plants are 
set is very important. If set too deep the 
crown rots or fails to send out runner 
plants. If planted too shallow, the ex-
posed crown dries out. Always plant 
so the exposed crown is just level with 
the soil line. Open a slit in the ground 
with a spade and spread the roots out 
in this opening. Remove the spade and 
compress the soil firmly about the roots. 
A little practice will enable you to do 
a good job of planting with the plants 
set at the proper depth. Keep the roots 
of the plants covered with 'a moist piece 
of burlap or other covering at all times, 
since they should never be allowed to 
dry out. If the roots are too long and 
straggly they may be trimmed with a 
sharp knife or pair of shears. The plants 
may also benefit from the removal of 
some of the outer leaves. Plant in the 
evening or on a cloudy day, if possible. 
If the ground is dry, scrape away the 
surface dry soil before making the open-
ing with your spade. This will prevent 
dry, powdery dirt from falling in around 
the roots. 
Summer Care. Strawberries should be 
kept cultivated clean during the first 
summer. A one-horse cultivator will be 
best for this purpose. Any weeds that 
come up in the row should be promptly 
pulled or hoed out. 
Remove any flowers that form on 
newly transplanted June-bearing varie-
ties as soon as they form. Allowing these 
flowers to develop the first year will re-
sult in very little edible fruit. If flowers 
are allowed to develop, the plant-form-
ing capacity of the parent plant will be 
greatly decreased. Remove all flowers 
on everbearing strawberry plants up to 
July 1 the first year. The flowers that 
develop after that date will produce a 
fine fall crop. 
If the strawberries are to be grown 
in the matted row, keep the rows about 
18 inches wide. Within this 18-inch row 
space the runner plants as they form so 
that daughter plants are about eight 
inches apart. Remove late runners that 
form since they will produce few fruits 
anyway and their presence will seri-
ously reduce the crop the following 
spring by shading and moisture compe-
tition. Experiments have shown that 
where plants were spaced eight inches 
apart the yields are about four times as 
great as where they are allowed to grow 
four inches apart. Failure to thin out 
these surplus runner plants is one of 
the most important causes of small 
crops and of deformed berries. 
If the plants are to be grown in the 
hill system, remove all runners as they 
form and keep the ground worked 
around the plants until the fall crop 
starts to ripen. At this time the ground 
should be mulched underneath and be-
tween the plants. In northern Minne-
sota, pine needles or shavings may be 
used for this summer mulch. In south-
ern Minnesota, clean, chopped straw 
would be good. The purpose of this 
summer mulch is to keep the berries 
clean and conserve moisture. Plants at 
one end of the row should be allowed 
to develop runner plants to provide 
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stock for starting a new patch the fol-
lowing spring. 
Winter Protection. The strawberry 
blossoms for the spring crop are formed 
in the fall of the year. Exposure of these 
buds to temperatures even as low as 20• 
F. will seriously reduce the yield of 
good-quality berries. For this reason it 
is desirable to mulch the plants before 
severe weather. Before applying the 
mulch, however, it is well to wait until 
after the plants have been subjected to 
a few good frosts to aid in hardening 
them off. The time to apply the mulch 
will vary with the season and the part 
of the state. Normally about the first of 
November will be right in the vicinity 
of the Twin Cities. 
Use straw that is free from weed seed 
or marsh hay for mulching. This should 
be applied to a depth of two or three 
inches over the entire patch. If the 
patch is subject to blowing it may be 
necessary to hold the straw down with 
boards or branches. 
The mulch should be left on as late in 
the spring as possible to hold back the 
bloom until after frost. Frequent checks 
FIG 12. Winter mulch should be worked into 
the picking aisles 
will determine how late the mulch can 
safely be left on. If the leaves of the 
strawberry plants start to turn yellow, 
the mulch must be removed at once. 
In removing the mulch, lift the straw 
from over the rows and place in the 
picking aisles. Some of the finer ma-
terials in the mulch should be left in 
the row. The plants will push up 
through a light covering and the berries 
will be kept clean during the picking 
season. If a late spring frost threatens 
when the plants are in bloom, the 
mulch in the picking aisles can be used 
to cover the plants and thus protect 
them from frost. 
Since the mulch covers the space be-
tween the rows, no cultivation is needed 
during the second season until after the 
harvest period. If weeds come up 
through the mulch, they should be 
pulled at once. 
Harvesting the Berries. The fruits 
should be picked as soon as ripe to pre-
vent soft and spoiled berries. In the 
home garden, the fruits should be al-
lowed to get an over-all red color, since 
the sugar content is higher on a garden-
ripened fruit and the flavor is also bet-
ter. It will be necessary to pick every 
other day during the peak of the season 
to get the maximum production. Pick 
the berries carefully and handle with 
care to prevent bruising. Always pick 
all of the ripe berries since they will 
not keep until the next time. Fresh 
strawberries should be eaten as soon 
after picking as possible and the sur-
plus canned, preserved, or frozen in a 
freezer-locker. Ripe strawberries may be 
held for several days in a good icebox 
or refrigerator. 
The fall crop of everbearing straw-
berries can be picked at less frequent 
intervals since the crop is lighter and 
the weather cooler. Even with these 
berries it will be advisable to pick 
twice a week if the crop warrants it. 
Birds are often a nuisance during the 
ripening period since they also have a 
fondness for ripe berries. Locating the 
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patch away from trees where the birds 
nest will reduce this trouble. Often it 
becomes necessary to cover the patch 
with coarse netting or chicken wire to 
keep the birds out. 
Watering during Dry Periods. Straw-
berries demand a continuous moisture 
supply throughout their development. 
A dry period following planting will 
seriously reduce plant production and 
development, while a dry spell during 
the harvest period will greatly reduce 
the crop. If at all possible it will be de-
sirable to locate the planting where it 
can be watered as needed. 
Renovation. Some growers prefer to 
abandon the patch after harvesting the 
first crop; others like to carry it over 
for a second and even a third year. If 
it seems advisable to continue the patch 
for more than the first crop, it must 
be thoroughly renovated after the crop 
is harvested. Remove all of the coarse 
mulch material and mow the plants 
down to the ground with a scythe or 
mower. Rake up all of the leaves and 
burn, since they may be infested with 
leaf spot and certain harmful insects. 
Next cultiv~te ,.pr plow between the 
rows, leaving a 'narrow band of plants 
about eight inches wide. Remove the 
old plants with a hoe, leaving only 
strong. runner plants. A sidedressing of 
a complete t~rtilizer applied at the rate 
of one pound per 25 feet of row will 
generally prove beneficial. 
If the weather is dry, a thorough 
watering at this time will speed new 
growth. Continue to cultivate through-
out the remainder of the season and 
space the runner plants as recom-
mended for the first season. 
Duration of the Planting. Although a 
strawberry planting can be kept pro-
ductive for several years by thoroughly 
renovating the patch each summer, this 
practice is not recommended, It will 
take less work and a better crop of ber-
ries will be produced if a new planting 
is made each spring and the old patch 
plowed under after its first crop. 
This is equally true of everbearing 
varieties. The fall crop exhausts the 
plants so that they will produce only a 
light crop the following spring, and, 
although a fair crop might be expected 
the second fall, a better crop will be 
produced from a spring-planted patch. 
Insects and Diseases. Most of the in-
sect and disease troubles on strawber-
ries can be reduced by following the 
cultural practices recommended in this 
bulletin. Sprays or dusts may be needed 
in severe cases. 
STRAWBERRY LEAF SPOT is the 
most common disease of the strawberry 
in Minnesota. The spots, which are gen-
erally quite numerous, are at first pur-
plish or reddish in color. Later the cen-
ters of the spots turn gray and finally 
almost white. Starting a new patch each 
spring with disease-free plants or thor-
oughly renovating the old patch should 
keep this disease in check. In severe 
cases follow the spray schedule sug- · 
gested at the end of this bulletin. 
LEAF SCORCH is almost as common 
as leaf spot and is often confused with 
this disease. It can be distinguished by 
smaller purple spots that lack the white 
centers. The spots are often so numer-
ous that they run together, giving the 
leaves a scorched appearance. Control 
is the same as for leaf spot. 
WHITE GRUB is the most serious in-
sect pest of the strawberry since it feeds 
on the roots of the plants. Do not plant 
strawberries on land that was in weeds 
or grass the previous year as the June 
beetle lays its eggs in such places. Also 
avoid planting strawberries near shade 
trees or thickets since the adult June 
beetles feed on tree leaves at night. 
STRAWBERRY LEAF ROLLER 
MOTH lays its eggs on the basal por-
tion of the leaf. After hatching, the 
young caterpiller spins a web and pulls 
the two halves of the leaf together. A 
thorough· renovation after harvest will 
destroy many of these insects and thus 
help to hold them in check. In severe 
cases follow the spray schedule. 
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STRAWBERRY WEEVIL is a small 
beetle that lays its eggs in the blossom 
cluster. After depositing the eggs the 
female girdles the stem, thus leaving 
the blossom cluster hanging on the 
ground. Since the adults overwinter in 
trash and weeds along the fence row, 
such places should be thoroughly 
cleaned. Establish new plantings at 
some distance from old plantings. Fol-
low the spray schedule suggested at the 
end of this bulletin. 
The Brambles 
(Raspberries and Their Allies) 
The brambles include a large group 
of such fine fruits as the red, purple, 
and black raspberries, blackberries, 
dewberries, boysenberries, and logan-
berries. 
Many people attempt to grow rasp-
berries, but only a very few do a really 
good job of it. In Minnesota only the 
red and purple raspberries are recom-
mended. 
Preparing the Soil. Raspberries 
should be grown on a well-drained soil 
that is high in organic matter. Almost 
any soil type will do, if the planting can 
be watered during dry periods. If you 
must depend on natural rainfalL avoid 
using very light, sandy soils. 
For best results plant on soil that has 
been cultivated the previous season. 
Apply about 20 tons of well-rotted ma-
nure per acre before plowing, and work 
the soil thoroughly just before planting. 
Since weeds, especially quack grass, are 
difficult to remove from the established 
planting, it is very important that the 
ground be clean. 
Planting. Planting should be done in 
the early spring as soon as the soil can 
be properly worked. Purchase certified 
plants from a reliable nursery to be 
certain of obtaining mosaic-free stock. 
Since mosaic (a virus disease) is the 
most serious disease of the raspberry, it 
is important that only healthy, disease-
free plants be planted. The' practice of 
obtaining plants from an old abandoned 
patch or from a neighbor is most costly. 
It takes just as much time and work to 
care for a planting infested with mosaic 
as one that is free from this disease. 
When the plants start to bear fruits the 
healthy patch will produce many times 
more fruit than the diseased patch. 
Plant as soon as possible after the 
nursery stock arrives and never allow 
the roots to dry by exposure to the air. 
Compress the soil firmly about the roots 
after planting. Cut back the tops to 
within four to six inches of the ground. 
This will encourage the production of 
vigorous new shoots. 
The correct spacing will depend on 
the system of training that is followed. 
If the plants are to be grown in hills, 
a six- by four-foot spacing will be about 
right. If the plants are to be grown in a 
hedgerow, the plants may be set two 
and one-half feet apart in rows six feet 
apart. 
Summer Care. Raspberries should 
have clean cultivation throughout the 
life of the planting. Failure to cultivate 
allows sprouts to come up all over the 
patch. This means competition for mois-
ture, minerals, and sunlight, with the 
resulting small, inferior berries. Such a 
condition also favors insects and dis-
eases. When the plants are grown in 
hedgerows, cultivation should limit the 
spread of the rows to about a foot in 
width. When the plants are grown in 
hills, cultivation should be in both di-
rections, and the spread of the hills 
should be no more than 18 inches in 
diameter. The cultivation should be 
shallow to avoid injury to raspberry 
roots. 
Cultivation should stop after the first 
of September since late cultivation may 
encourage late growth. In a wet fall, a 
planting of oats made just before the 
last cultivation will aid in hardening 
the plants and will enrich the soil when 
cultivated the following spring. 
Since the raspberry canes must be 
vigorous in order to produce large, 
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high-quality berries, attention must be 
given to maintaining the soil fertility. 
Well-rotted manure should be applied 
evenly between the rows, either late in 
the fall or early in the spring. If manure 
is not available, 'commercial fertilizer 
will do. A high nitrogen fertilizer, such 
as a 10-8-6, should be used at the rate 
of about 10 pounds per 100 feet of row 
or 600 pounds to the acre. This fertilizer 
should be broadcast between the rows 
and worked in about May 1. 
Pruning and· Training. Raspberries 
must be properly pruned and trained if 
they are to produce the desired crop. 
Four systems of training are commonly 
followed in Minnesota. These are the 
wire trellis-hedgerow system, the un-
supported-hedgerow system, the staked-
hill system, and the teepee-hill system. 
In the wire trellis system, posts are 
driven about a rod apart in the rows. 
Two wires are stretched on opposite 
sides of the posts at a height of about 
three and one-half feet from the ground. 
The canes are placed between these 
wires and the wires tied at intervals to 
prevent their spread. The tips of the 
canes are then cut to a height of about 
four and one-half feet. 
In the unsupported-hedgerow system 
it will be necessary to cut the canes 
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FIG. 14. Unsupported-hedgerow system 
back to about three feet. If this is not 
done, the fruiting canes will bend over 
and get in the dirt and interfere with 
cultivation. 
In the hill systems all of the old canes 
are cut off at the ground line as soon 
as they have finished producing fruit. 
The new canes are then thinned out, 
leaving eight to ten vigorous canes per 
hill. In the hedgerow systems, the old 
canes are removed after fruiting and 
the new canes thinned out, leaving 
three to four vigorous canes per foot of 
row. 
In the spring of the year, the canes 
are tied and cut back according to the 
training system adopted. In the staked-
hill system the canes are tied securely 
to a stake driven into the center of the 
hill. Binder twine or strips of cloth may 
be used for tying. The tips of the cane 
are then cut back to about five feet. 
In the teepee system the canes are 
tied together at a height of about three 
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FIG. 15. Staked-hill system 
feet from the ground and a second tie 
made about six inches higher. These 
ties should be made tight so the canes 
are held firmly in place. Cut the tops 
back to about four feet from the ground. 
Winter Protection. Raspberry plant-
ings frequently suffer from winter in-
jury. This loss seems to result from al-
ternate warm and cold periods in late 
winter. A warm day in February or 
March causes the buds to swell and 
lose their cold resistance. When these 
warm days are followed by cold nights 
or prolonged cold spells, the buds are 
either killed or seriously weakened. This 
results in dead cane tips or new growth 
that is weak and unproductive. Such 
winter damage may seriously reduce the 
crop. 
The only practical means of protect-
ing the canes against this winter dam-
age is to lay the canes down in the 
fall and cover them with earth. If the 
planting is located where snow covers 
the area all winter, the canes may be 
bent over and held in place with a wire 
loop resembling a croquet wicket. Do 
this in late October or early November 
before the ground freezes. In the spring 
uncover the canes and tie them to their 
supports. 
Insects and Diseases. Insect pests on 
raspberries are few in number but the 
diseases are quite numerous and trouble-
some. 
MOSAIC is by far the most serious 
disease of the raspberry. Since this is 
4FEET 
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FIG. 16. Teepee-hill system 
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FIG. 17. Winter protection of raspberries is good insurance 
a "virus" disease that is within the 
plant, there is no cure except "roguing" 
and burning diseased plants. The dis-
ase results in reduced vigor of th 
plant and crumbly berries. The leaves 
are smaller than normal and crinkled, 
with a yellow and green mottling. Since 
it is very difficult to recognize this dis-
ease in its arly stages, it is most im-
portant to start a n w planting with 
disease-fre plants purchased from a 
reliable nursery. A new planting should 
not be started near an old planting 
that is infest d with mosaic. If it is 
necessary to locate the new planting 
near an old, diseased patch, remove the 
old plants and k p the ground cul-
tivated clean to destroy any sprouts that 
might come up. 
CROWN GALL is a bacterial disease 
that produces sw llings on the roots or 
crowns at or n ar the soil line. These 
swellings reduce the vigor o.f the plants 
and cut down on the yields. Avoid 
trouble by planting only disease-free 
stock. 
ANTHRACNOSE is a fungus disease 
that produces a spotting on the young 
canes and on fruiting canes. This dis-
ease incr ases loss due to winter injury, 
the spots on the fruiting canes reducing 
the size and quality of the berries. At 
harvest time the spotting may have 
spread to the leaves. Th spots appear 
as small, purplish, raised ar as that en-
larg and b come sunken and grayish 
in the center. 
Start with disease-free plants and 
k ep the planting thoroughly cultivated 
and weeded. This will result in good 
air circulation and make conditions 
1 ss favorable for infection. If the dis-
ase becomes serious, it can be con-
trolled by a thorough spray program 
recommended at the end of this bulle-
tin. 
SPUR BLIGHT is less common than 
anthracnose and probably does less 
damage. The disease shows first on the 
young canes where a purplish-brown 
discoloration extends completely around 
the stems at the point of the leaf at-
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tachment. The fruiting branches which 
develop from such areas are weakened 
and produce little fruit. Spur blight can 
generally be controlled by following 
cultural practices that provide good air 
circulation around the plants. If it be-
comes serious, it can be controlled by 
spraying. 
RED SPIDER is really a tiny mite be-
longing to the spider group which sucks 
the juice from the underside of the 
leaves and does a great deal of damage. 
Affected leaves show rusty-brown 
blotches and fine, silken webs. In severe 
infestations it may be necessary to spray 
to obtain satisfactory control. See spray 
recommendations at the end of this 
bulletin. 
CANE BORERS of two types are 
known to infest raspberries. The adult 
of one type deposits its eggs near the 
tip of the cane, causing it to wilt. The 
other type attacks the base of the cane, 
causing a swelling. The control is to 
remove and burn the affected canes as 
soon as noticed, making the cut well 
below the point of injury. 
RASPBERRY SAWFLY often causes 
severe damage. The small, green, many-
legged worms eat the soft leaf tissue, 
leaving only a skeleton of veins. For 
control see schedule at end of this bul-
letin. 
Currants and Gooseberries 
Currants and gooseberries are very 
hardy and easy to grow in all parts of 
Minnesota where their culture is al-
lowed. In certain sections of the state 
where white pine is an important tim-
ber tree, a permit is required to grow 
these fruits because they are alternate 
hosts to white pine blister rust. 
Planting. Currants and gooseberries 
will grow on almost any soil type but 
do best on the heavier soils that are 
high in organic matter. Plant in the 
early spring in soil that has been thor-
oughly prepared. Space the plants about 
five feet apart in rows six to eight feet 
apart. Two-year-old nursery-grown 
plants are usually used. Set the plants 
about an inch deeper than they were in 
the nursery and firm the soil around 
the roots. Remove all but four or five 
canes and cut these back to about one 
third of their original length. 
Summer Care. Keep the ground thor-
oughly cultivated throughout the life of 
the planting. Avoid deep cultivation 
that might injure the roots. If well-
rotted manure is available, apply about 
a bushel per plant in either late fall or 
early spring. Distribute uniformly over 
the soil near the plants and work in. 
If manure is not available, apply a cup-
ful of a complete, 4-12-4 fertilizer per 
plant in the spring. 
Pruning. Pruning currants and goose-
berries is very simple. After the fourth 
year remove all four-year-old stems, 
since three-year-old or younger stems 
produce more and better fruit. Removal 
of these old stems will stimulate vigor-
ous young shoots at the base. If, too 
many young shoots develop, they should 
be thinned out. About 12 stems from 
the base is about right for a mature 
bush. Pruning should be done early in 
the spring before growth starts. 
Insects and Diseases. There are com-
paratively few insects and diseases on 
currants and gooseberries and these can 
be readily controlled by clean cultiva-
tion, pruning, and, if necessary, spray-
ing. 
LEAF SPOT diseases are quite com-
mon. The spots are small and circular 
in outline, with gray centers. If these 
spots become numerous they result in 
premature defoliation of the bushes. 
Strict sanitation to destroy infected 
leaves will usually hold this disease in 
check. In severe cases, the spray sched-
ule given at the close of this bulletin 
should be followed. 
POWDERY MILDEW is one of the 
common mildews that covers the leaves 
with a white moldy growth and results 
in distortions of the leaves and stem 
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tips. This disease can best be controlled 
by following the recommended spray 
schedule. 
WHITE PINE BLISTER RUST shows 
up on currants and gooseberries as rust 
patches on the under surface of the 
leaves. The spots are covered with hair-
like projections that hang down from 
the leaf. The Viking variety of red cur-
rant is quite resistant to this disease 
and should be grown in white pine 
areas of the state. Before planting cur-
rants or gooseberries in the blister rust 
control area, it is necessary to obtain a 
permit from the Department of Con-
servation, St. Paul. This is a control 
measure. The blister rust control area 
includes all of the counties in north-
eastern Minnesota where white pine 
grows. 
CURRANT WORM is a typical green 
worm that feeds on the leaves, often 
stripping all of the leaves from the 
plant before the damage is noticed. It 
can be readily controlled by spraying 
with arsenate of lead or dusting with 
rotenone or 5% DDT dust. Do not use 
arsenic or DDT when fruits are ap-
proaching maturity. 
CURRANT APHID sucks the juice 
from the under surface of the leaves, 
causing reddish discoloration and crin-
kling. A dormant spray of lime-sulfur 
or an application of nicotine sulfate or 
rotenone when the leaves are a half 
to an inch long will control this insect. 
Grapes 
By selecting a suitable site and plant-
ing only adapted varieties, grapes can 
be grown in most any part of the state 
for home use, but success is question-
able if these precautions are not ob-
served. 
Selecting :the Site. Since grapes re-
quire full sunlight and high tempera-
tures to ripen their fruits, the exposure 
is most important. Select a site on a 
south slope or plant the grapes on the 
south side of an evergreen windbreak. 
In northern Minnesota grapes have been 
grown successfully on the south side of 
a garage or other farm building. The 
soil should preferably be a sandy loam 
with a high organic content. 
Plan:ting. Prepare the ground well be-
fore planting. Plant in the spring as 
early as possible, using vigorous two-
year-old plants that have well-devel-
oped root systems. Set the plant a lit-
tle deeper than it was in the nursery 
and firm the soil around the roots. Space 
the plants about eight by eight feet and 
run the rows across the slope. 
Soil Managemen:t. Grapes require 
clean cultivation for best results. Keep 
weeds removed from the rows by hoe-
ing. Do not cultivate after August 1 
since late cultivation encourages late 
growth with consequent winterkilling. 
It may be desirable to plant a fall cover 
crop of oats at the last cultivation. This 
can be worked into the soil in the 
spring, thus improving the fertility. 
Grapes usually respond favorably to 
fertilizer applications. Well-rotted ma-
nure, applied at the rate of a bushel per 
plant either late in the fall or early in 
the spring, will be best. Scatter between 
the rows and cultivate in. If manure is 
not available apply a high nitrogen fer-
tilizer, such as a 10-8-6, in a broad circle 
out about two feet from the stem. Use 
about one-half pound per plant and 
apply early in the spring. 
Training Sys:l:ems and Pruning. Grapes 
are usually trained to a wire trellis. 
Posts are driven at 16-foot intervals 
along the rows and two or three wires 
stretched about 18 inches to 24 inches 
apart. 
Hardy grapes are normally trained 
with an upright stem and branches that 
go out in both directions along the 
wires. Since the grapes are produced on 
new wood each year, it is important to 
select vigorous young canes with well-
developed buds to produce the crop. 
Each dormant bud should produce be-
tween one and three clusters of grapes. 
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FIG. 18. Grapes should be trained on wires 
A mature grapevine should be pruned 
so it retains about 40 dormant buds. If 
a two-wire trellis is used, the four 
young branches that arc selected for 
the framework should be cut back so 
each bears about 10 buds. If three wires 
are used, cut back the selected branches 
to about seven buds. Any short branches 
near the main trunk should be cut back 
to one or two buds. These will develop 
strong shoots from which the frame-
work branches can be selected the next 
year. 
When tender grapes are grown, the 
training system must be such that the 
canes can be laid down and covered 
each fall. A strong cane should be se-
lected and tied to the lower wire of the 
trellis. The branches that develop from 
this should be tied to the upper wires 
for support. In the fall these upright 
branches are cut back to one or two 
buds and the canes laid down and cov-
ered with soil. If it seems advisable to 
lengthen this cane, merely select a 
strong branch near the tip and cut it 
back to four or five buds, thus length-
ning the cane by several feet. After 
several years this old cane may become 
overgrown and so covered with spurs 
that winter protection becomes difficult. 
To replace the old cane, select a vigor-
ous young branch from near the base of 
the stem. When it has reached a satis-
factory size, cut off the old cane. 
Grapes should be pruned during their 
dormant season. Tender grapes are 
pruned in the fall just before covering 
them for winter. Hardy varieties may 
be pruned in late winter. Avoid prun-
ing late in the spring since grapevines 
bleed badly at this time. 
Grapevines that have been neglected 
for a number of years will be difficult 
to prune to obtain the desired form. 
Cut back severely, leaving only four 
or six fruiting canes, depending on the 
number of wires. If there are no fruit-
ing canes near the base of the plant it 
may be necessary to cut back the old 
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canes to within three or four feet of the 
ground. This will force vigorous new 
growth from near the base that can be 
selected for the next year's crop. Such 
pruning will sacrifice one year's crop 
but will be worth while, since neglected 
vines produce little usable fruit. 
Insects and Diseases. There are a few 
insect and disease pests that may be-
come serious on grapes. 
BLACK ROT is a fungus disease that 
affects both leaves and fruits. Dark-
brown spots appear on the leaves and 
leaf stalks. The affected fruits turn from 
green to red or brownish-black and 
shrivel. These mummied fruits may 
drop off or remain attached to the 
clusters. To control, follow the spray 
schedule recommended at the close of 
this bulletin. 
f'IG. 20. Training system-
tender grapevine 
DOWNY MILDEW appears as yel-
lowish-green spots on the upper side of 
the leaves. A downy growth appears on 
the under side of these spots. The ber-
ries, if infected, turn brown, shrivel, 
and drop off. Follow the recommended 
spray program. 
GRAPE BERRY MOTH lays its eggs 
on the fruits and the young worms bur-
row into the fruits. Clean cultivation 
will reduce the trouble from this in-
sect. 
LEAFHOPPERS may become quite 
numerous and do considerable damage 
to grapes. The hoppers are small, about 
one eighth of an inch long, winged, and 
fly about in swarms like gnats. By 
sucking the juice from the leaves, they 
cause them first to appear whitish, then 
brown and dry. Injury to the leaves 
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reduces the size and quality of the 
fruits. This insect must be controlled 
by following the spray program. 
Blueberries 
Ther.e has been considerable interest 
in growing cultivated blueberries in re-
cent years. With Minnesota's severe 
winters blueberry growing cannot be 
recommended unless you are willing to 
give the plants the necessary winter 
protection. Even our native blueberries 
often kill back to the snow line and 
the high-bush, hybrid blueberries are 
not as hardy as our native ones. 
Blueberries must be grown on acid 
soil. If the soil is neutral or but slightly 
acid it will be necessary to prepare a 
special soil mixture of equal parts of 
acid peat and garden soil. Adding sulfur 
or aluminum sulfate will help maintain 
an acid soil. Have a soil test made be-
fore planting the blueberries. If the pH 
is above 5.50 it will be necessary to add 
more acid peat. 
Blueberries should never be culti-
vated, as their root systems are shal-
low. A mulch consisting of sawdust, 
shavings, oak leaves, or straw should 
be used to keep the weeds down. Where 
mulches are used it will be necessary 
to apply a high nitrogen fertilizer, since 
the decomposing mulch materials re-
Control of Insects and Diseases 
The proper control of insects and dis-
eases in the home orchard presents a 
very serious problem. Most farmers of-
fer this as the chief excuse for not 
growing fruits. Sanitation measures 
which destroy overwintering quarters 
for insects and diseases will help a great 
deal in producing clean fruit. Starting 
with healthy, vigorous plants of the 
right varieties will also help. However, 
move t~itrogen from the soil in their de-
composition. Use about two ounces of a 
complete 10-8-6 fertilizer for each young 
plant. Increase this to about % pound per 
plant when the plants reach maturity. 
Since blueberries grow best where the 
water table reaches to within 14 to 22 
inches of the surface, it will be neces-
sary to water during dry periods. If the 
water is hard, it will be advisable to use 
rain water since hard water will have a 
tendency to make the soil neutral in its 
reaction. 
Locate the blueberry planting where 
snow will be apt to drift in and stay 
all winter. If this is not possible it will 
be necessary to enclose the plants in 
boxlike structures filled with leaves, 
straw, or other mulch materials. 
Wild Fruits 
Minnesota has many wild fruits other 
than blueberries, strawberries, and 
raspberries. These include the high-
bush cranberry, serviceberry, elderberry, 
and chokecherry. These fruits might 
well be planted in the windbreak. In 
addition to adding beauty and giving 
wind protection, they will furnish a lot 
of good fruit for jelly and preserves. 
These wild fruits will also attract the 
birds and thus help to keep them out of 
the strawberries and raspberries. 
to produce reasonably clean fruit it will 
be necessary to follow a rather careful 
spray program. 
Spraying is recommended for all tree 
fruits. On small fruits dusts can often 
be used to advantage. In all cases use 
sprays unless dusts are specifically men-
tioned. 
For a few fruit trees and the usual 
small fruit plantings, a farmer cannot 
afford to own a large power sprayer 
such as those used by the commercial 
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orchardist. For small fruits a knapsack 
type of hand sprayer will be quite satis-
factory. For mature fruit trees a barrel-
type hand pump sprayer or a small, 
wheelbarrow-type power sprayer should 
be used in order to get complete cover-
age. These small power sprayers can 
be purchased for $130 or less and can 
serve a variety of purposes about the 
farm. 
If a duster is to be used, it will be 
necessary to purchase one with a suffi-
cient capacity for the job to be done. 
A simple plunger type that can be pur-
chased for about $1.50 will serve for a 
few strawberries or bush fruits. A fan-
type duster should be used if grapes, 
raspberries, and currants and gooseber-
ries are to be dusted. For mature fruit 
trees, spraying will generally prove su-
perior to dusting. 
Mixing the Spray Materials. Properly 
mixing the spray ingredients is very 
important in getting the best results. 
To prepare the lime sulfur-lead arsenate 
spray, first add the required amount of 
liquid lime-sulfur to one-half tank of 
water. Fill the tarik two-thirds full with 
water and stir the mixture thoroughly. 
Next prepare a paste of lead arsenate, 
using the required amount with a little 
water in a tin can. Pour this paste 
through a window screen into the tank 
and rinse the can out with water, add-
ing this to the sprayer also. Fill the 
sprayer to the full mark and stir the 
mixture thoroughly before using. 
·sprays using wettable sulfur, lead 
arsenate, andspray lime should be pre-
pared as follows: Make a paste of the 
spray lime with a little water in a tin 
can and strain through a window screen 
into the spray tank half full of water. 
Rinse the can and pour the rinsings 
through the screen. Make a paste of the 
sulfur and add in the same manner. Fill 
the tank two-thirds full of water and 
add the arsenate of lead in the same 
manner as described above just before 
the spray is to be used. Fill the tank 
and stir well. 
· If nicotine sulfate is to be used in 
the mixture, always add it before the 
other ingredients. 
A "sticker" added to the spray mix-
ture will greatly improve the spread 
and sticking power of the sprays. If a 
commercial sticker is used, follow the 
recommendations of the manufacturer. 
Soybean flour may be used at the rate 
of one teaspoon to each gallon of the 
spray. Make a paste of the required 
amount and add to the spray mixture. 
Casco, the ordinary cabinet glue, also 
makes a good sticker. Use one teaspoon-
ful for each gallon of spray. Make a 
paste the consistency of cream, let stand 
15 minutes, and add enough water so it 
pours readily. 
Bordeaux is being replaced by the tri-
basic copper sulfate such as Spraycop 
and Copper A compound. Prepare these 
sprays according to directions on the 
container. Fermate is prepared by first 
making a paste and adding this to the 
water. 
Applying the Spray. It is very impor-
tant that the spray be applied at the 
right time and that the tree be com-
pletely covered. With small sprayers 
there is a tendency to cover the outer 
parts of the tree and neglect the center 
ar.d top of the tree. Since most of the 
fruit is produced in the upper third of 
the tree, it is very important to cover 
the top of the tree completely. It may 
be necessary to use a ladder to reach 
the top of the tree if a small sprayer is 
used. To be certain of applying suffi-
cient spray materials, the followin:g 
amounts should be applied. 
Height of tree 
5-10 ft. 
10-15 ft. 
15-20 ft. 
20-25 ft. 
Amount of spray 
per application 
1- 2 gals. 
3- 5 gals. 
6- 8 gals. 
10-15 gals. 
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Spray Schedules 
Since each of the major fruits is affected by different insect and disease 
pests, a separate spray schedule is given for each. The following are definitions 
of symbols and explanations of materials used: 
t equals a standard level teaspoon. 
T equals a standard level tablespoon. 
C equals a standard measuring cup ( Yz pint). 
Spray lime is very finely ground hydrated lime. With pressure sprayers use only 
high-grade spray lime since ordinary hydrated lime may contain pieces of 
grit that may ruin expensive nozzles. 
Tribasic copper sulfate is the name given to a particular type of copper fungicide 
sometimes referred to as "low soluble or insoluble copper." Tennessee Copper 
"26," Tennessee Copper "34," "Spraycop," "Copper King," and "Copper A 
Compound" are sprays of this type. 
Spray Schedule for Stone Fruits (Plums, Cherry Plums, and Bush Cherries) 
Amount of materials required 
Time of application Materials to use 
for a given amount of spray 
Pests controlled 
1 gal. 5 gals. 50 gals. 
1. Petal-fall spray: when Liquid lime-sulfur• ST 11/2 c 1 gal. Brown rot 
three fourths of the Lead arsenate lV2 T V2 C Jl/2lbs. Curculio 
petals have fallen 
2. Shuck-fall spray: when Wettable sulfur 3T lC 2V2lbs. Brown rot 
shucks are starting to Lead arsenate li/2 T 1/2 c Jlh lbs. Curculio 
fall Spray lime 2T %C Jlh lbs. 
Sticker (Follow directions) 
3. When curculio is sa- Lead arsenate llh T 1/2 c l 1/2 lbs. Curculio 
vera, apply 10 days Spray lime 2T %C li/2 lbs. 
after spray No. 2 Sticker (Follow directions) 
4. 10 to 14 days before Fermata IT 1/JC 1hlb. Brown rot 
harvest or when the or 
fruits just begin to color Wettable sulfur 2T %C ll/2 lbs. Leaf spot 
plus tribasic IT V3C l/2lb. 
copper sulfate 
• If liquid lime-sulfur is not available, use dry lime-sulfur; 4 pounds of dry lime-sulfur equals 
1 gallon of liquid lime-sulfur. 
Time of application 
1. When blossoming starts 
2. When grapes in cluster 
are beginning to touch 
each other 
3. When and if powdery 
mildew appears 
Spray Schedule for Grapes 
Amount of materials required 
Materials to use 
for a given amount of spray 
Pests controlled 
1 gal. 5 gals. 50 gals. 
Tribasic copper 1 T V3C 1/2 lb. Black rot 
sulfate Downy mildew 
Lead arsenate !1/2 T 1/2 c li/2 lbs. Grape moth 
Tribasic copper 1 T 1/3 c 1/2lb. Black rot 
sulfate Downy mildew 
Lead arsenate li/2 T 1/2 c Ph lbs. Grape moth 
Nicotine sulfate 1 t :JT lC Leafhopper 
Wettable sulfur 3T lC 2V2lbs. Powdery mildew 
or 
Dusting sulfur (Apply with duster) 
30 
Time of application 
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Spray Schedule for Apples and Pears• 
Materials to use 
Amount of materials required 
for a given amount of spray 
1 gal. 5 gals. 50 gals. 
Pests controlled 
1. Delayed dormant spray: 
apply when tips of 
buds show green, be-
fore leaves are out l/2 
inch 
Liquid lime-sulfur 71/2 T 21/.!C 11!2 gals. Apple scab 
2. Pink spray: start spray-
ing when fruit buds 
show pink at the lips 
3. Petal-fall (calyx) spray: 
apply after three fourths 
of the petals have fallen 
(Fig. 21, drawing 1) 
4. First cover spray: 5 to 
7 days after petal-fall 
spray (Fig. 21, drawing 
2) 
5. Second cover spray: 7 
to 10 days after first 
cover spray (Fig. 21, 
drawing 3) 
6. Third cover spray: about 
10 days after second 
cover spray 
7. Maggot spray: 1 week 
after first maggot flies 
appear or about the 
third week in July (Fig. 
21, drawing 4) 
8. Second maggot spray: 
apply 10 days after 
first if maggots are 
severe 
or 
Dry lime-sulfur ST 2C Sibs. 
Liquid lime-sulfurt 5T 11/2 c 1 gal. 
Lead arsenate 11!2 T 1/2 c 11!2 lbs. 
Liquid lime-sulfurt 5T 1V2 C 1 gal. 
and:!: 
Lead arsenate 11h T 1!2C 11!2 lbs. 
Wettable sulfur:!: 3T 1C 21/2lbs. 
Lead arsenate 11h T 1/2 c 1l/2 lbs. 
Spray lime§ 2T 2/aC 11!2 lbs. 
Sticker (Follow directions) 
Same materials and same strengths as for 
spray No.4 
Same materials and same strengths as for 
spray No.5 
Same materials and same strengths as for 
spray No.6 
(1 lb. of 50% wettable DDT may be added 
for each 50 gallons of spray) 
Omit lime and sulfur and substitute fermata 
if DDT is used 
Fermata 1 V2 lbs. for 100 gals. or 
fermata % lb. for 50 gals. 
Same materials and same strengths as for 
spray No.7 
(Omit sticker) 
Apple scab 
Cankerworm 
Apple scab 
Codling moth 
Curculio 
Apple scab 
Codling moth 
Curculio 
Apple scab 
Codling moth 
Curculio 
Apple scab 
Codling moth 
Apple scab 
Apple maggot 
Codling moth 
Apple scab 
Apple maggot 
Codling moth 
• All of the above sprays are desirable. Sprays 2, 3, 4, 5, and 7 are necessary if reasonably clean 
fruit is to be produced. 
t If liquid lime-sulfur is not available, use dry lime-sulfur; 4 pounds of dry lime-sulfur equals 
1 gallon of liquid lime-sulfur. 
:j: Fermate plus wettable sulfur may be substituted for the liquid lime-sulfur in the petal-fall 
and for the wettable sulfur in the cover and maggot sprays. Use 1 T, V3 C, and lj2 lb. of fermata and 2 T, V2 C, and ll/2 lbs. wettable sulfur in 1 gal., 5 gals., and 50 gals. spray respectively. 
§No spray lime is needed if fermata is included in the spray. 
1. 
2. 
3. 
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FIG. 21. Guides to proper timing of sprays (see spray schedule for 
apples and pears on page 30) 
Spray Schedule for Raspberries 
Amount of materials required 
for a given amount of spray 
Time of application Materials to use Pests controlled 
1 gal. S gals. SO gals. 
Apply just as the buds Liquid lime-sulfur• 11/3 c 1112 qts. 4 gals. Anthracnose 
show green at the lip Sticker (Follow directions) Spur blight 
When blossom buds Lead arsenatet 1112 T 1/2 c 1 V2lbs. Saw fly 
first show (about 1 . Fermate:I: 2T 2/3 c llb. Fruit worm 
week before bloom) Leaf spot 
Anthracnose 
Spur blight 
When and if powdery Wettable sulfur 2T 2f3C 1112 lbs. Powdery mildew 
mildew appears or 
Dusting sulfur (Apply with duster) 
• If liquid lime-sulfur is not available, use dry lime-sulfur. Use 1 C, S C, and 16 lbs. for 1 gal., 
S gals., and SO gals. spray respectively. 
t A S% DDT dust may be substituted for the lead arsenate for saw fly and fruit worm control. 
:j: Tribasic copper sulfate plus spray lime may be substituted for the fermata. Use 3 T, 1 C, and 
1V2 lbs. of tribasic copper sulfate and 2 T, 2/:J C, and 1V2 lbs. spray lime in 1 gal., S gals., and SO 
gals. of spray respectively. 
32 
Time of application 
1. As soon as growth 
starts, or about May 1 
2. Just as blossom buds 
appear, and repeat af· 
ter heavy rains 
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Spray Schedule for Strawberries 
Materials to use 
Tribasic copper 
sulfate 
5% DDT dust 
or 
Lead arsenate plus 
dusting sulfur 
Amount of materials required 
for a given amount of spray 
I gal. 5 gals. 50 gals. 
Pests controlled 
3T lC llf2 1bs. Leaf spot 
(Apply with duster) Weevil 
(Apply with a duster, us· Weevil 
ing 1 part of lead Leaf roller 
arsenate and 4 parts of 
dusting sulfur) 
Spray Schedule for Currants and Gooseberries 
Time of application Materials to use 
Amount of materials required 
for a given amount of spray 
Pests controlled 
I gal. 5 gals. 50 gals. 
1. Dormant spray: apply Liquid lime-sulfur 1 pt. 2V2 qts. 6 gals. Aphid eggs 
before buds open or 
Dry lime-sulfur 1'h c 71f2 c 24 lbs. Powdery mildew 
2. When terminal leaves Lead arsenate • Jlh T 1hC 11h lbs. Currant worm 
are 112 to 1 inch long Fermatet 2T %C 1 lb. Leaf spot 
Nicotine sulfate 1 t 3T lC Aphids 
3. When and if powdery Wettable sulfur 2T %C l 1/2 lbs. Powdery mildew 
mildew appears or 
Dusting sulfur (Apply with duster) 
• A 5% DDT dust may be used for currant worm control. 
t Tribasic copper sulfate plus spray lime may be substituted for the fermata. Use 3 T, I C, and 
!Vz lbs. of tribasic copper sulfate and 2 T, % C, and Jl/2 lbs. spray lime in I gal., 5 gals., and 50 
gals. respectively. 
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